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D@ Physics Program

Competitive

- high x7 gluons
- single top production
- EW processes, couplings

Hints&
Excesses

- t' quark search
- tt FB asymmetry
— CP violation in Bs
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Complemen

~ tt spin correlations
- tt FB asymmetry
- W asymmetry

- top mass
- top properties
- W mass
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Outline
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Electroweak Interaction

1983, UA1 experiment, +/s=540 GeV

discovery of Z boson at pp accelerator SPS
(CERN, Geneva)

- - - - - W—\/
MANCHESIER — New Results for Winter 2011 - Christian Schwanenberger - Fermilab, W&C Seminar 8 l Bf’*j



Z7— 0 0 ¢ ¢ Production
eeee, eep, PPHH

preliminary

D@, 6.4f6"  +paa

[ ]Signal

I Background
x2/ndf = 0.15

—h
N

—h
o

Entries/10 GeV

©

Z/Y*

important background
to H—ZZ searches

Ah_ T

L |_|—f_{:_ 1 1 ;l jl_

) sy
50 100 150 200
Dilepton invariant mass (GeV)

2

NEW

MANCHESIER = New Results for Winter 2011 - Christian Schwanenberger - Fermilab, W&C Seminar




Z7— 0 0 ¢ ¢ Production
eeee, eep, PPHH

preliminary

D@, 6.4 fb’ + Data

[ ]Signal
I Background
x?/ndf = 0.31

Events/25 GeV

Z/Y*

important background
to H—ZZ searches...

|

- data: 10 events L\_L

- signal: 8.73+0.45 o |

- background: 0.35+0.04 00~ 200 300 400 500
(jets faking electrons, Four-lepton invariant mass (GeV)

muons in jets, top pair N EW

production)
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ZZ— 0 0 0 ¢ Production

£ mayy eeee, eepy, MU

>70 GeV preliminary

D@, 6.4 fb' + pata

[ ]Signal
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Bl Background
x?/ndf = 0.60

Events/10 GeV
Ihl T T
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T
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Z/Y* g - >50 GeV | 1

13 —‘:|_\_\:— ——
SM: 6(Z/Y*Z/y*) =1.4 = 0.1 pb e e o

ZIy iy p, (GeV)

o(pp—Z/Y*Z/Y*) =1.35f8_‘28 (stat) = 0.15 (syst) pb

- smallest cross section measured at hadron collider
- most precise measurement
- examine kinematic distributions
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Z Boson-Quark Couplings

antiproton
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Z Boson-Quark Couplings

antiproton
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Z Boson-Quark Couplings

<«—— Average 0.23153 + 0.00016

0,1

Aw

A(P) 0.23159 + 0.00041

0.23099 + 0.00053
antiproton

A, (SLD) 0.23098 + 0.00026

A’ 0.23221 + 0.00029
Ap° 0.23220 + 0.00081

Q™ : 1 0.2324+0.0012

A, (DD),5.0 f5' ) ——e—— 0.2309 + 0.0010

.. ] | | | | J
preliminary 5558023 0232 0234 0236 0.238

- 2 Nl
sin Oeff

MANCHESIER - New Results for Winter 2011 - Christian Schwanenberger - Fermilab, W&C Seminar



Z Boson-Quark Couplings

antiproton
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Z Boson-Quark Couplings

antiproton
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WWy Couplings

analyse non-abelian gauge structure m

D@ Preliminary, 4.2 fb'

* data
[l background

— background + SM Cross SECtion
----background + AC (Ax, = -0.4,\, = -0.08) -
background + AC (Ak, = -0.2,A, = -0.04) N ag reemen t

with SM

signal

background "7 50 100 150 200 250 300 350 400 450 500
E (GeV)

0.05

strongest 0.04
W limits on "
anomalous bios
couplings Av °
Y so1
from Tevatron

D@ Preliminary, 4.2 f6' —— 1D limits @ 95% C.L.
— 2D limits @ 95% C.L.

-0.02
-0.03}
-0.04

-0.05"

background rejection:
tight cut on transverse mass Mt(u,y,MET)
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Top Quark

PRL 74, 2632 (1995)
PRL 74, 2626 (1995)

1995, CDF and D@
experiments, Fermilab
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Top Quark

PRL 74, 2632 (1995)
2626 (1995)

~1000 events
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Top Quark

PRL 74, 2632 (1995)
PRL 74, 2626 (1995)

~1000 events

Top Quark Mass Uncertainty

I+jets DO measurement
Combined D@ measurement
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Projected future uncertainty range

Tevatron

»

w

DG, L=5.3 fb"’

>
[]
o
o
-
~
[2]
e
o
>
w

age |
(.

1995, CDF and D@
experiments, Fermilab

N

.
]

Total Top Quark Mass Uncertainty (GeV/c?)

Run 1

bt a aaaaal hd b aa sl

a‘o

1 10
Integrated Luminosity (fb™)

50 100 150 200 250 300 350 400 450 500

M:"' (Gev)

MANCHESIER — New Results for Winter 2011 - Christian Schwanenberger - Fermilab, W&C Seminar 21




Top Quark

B PRL 74, 2632 (1995) .=
‘dlscovery| PRL 74, 2626 (1995) ‘precnsuon|
17 events s today

~1000 events

Top Quark Mass Uncertainty
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experiments, Fermilab
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Single Top Quark Production

direct measurement of |V _|
s;channgl; o, = 1.04 = 0.04 pb

NNNLO_ ,m = 172.5 GeV

approx P

W +
th

. 0, =2.26=0.12pb
NNNLO = 172.5 GeV

approx ! mtop

g ©°jets

¢ ° lepton

vV @ missing E;

b -
5 * b-jets
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Single Top Quark Observation

Single Top Quark Cross Section December 2009

DG e/u+jets 2310 3.94 058 pb

D@ <rjels 48 34 *22 pb

minary, not in combination
CDF #. +jets 2.1fb’ 50 2% pb

2.76 1037 pb

|
|
|
|
|
|
CDF o/p+jets 321" | 2.17 1322 pb
|
|
|
|
|
|
|

Tevatron Combination
Preliminary
i |
Il B.W. Harris et al., PRD 66, 054024 (2002)

B N. Kidonakis, PRD 74, 114012 (2|006)
| 1 I 1 1
0 2 8
o (pp — th+X, tqb+X) [pb]

My, = 170 GeV

W+

to do: V.

- remove s/t channel constraint that b
could be changed by new physics
(additional quark generation, new
heavy bosons, FCNC, anomalous
top quark couplings)

- measure t-channel separately

- measure s-channel separately
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Single Top t-channel

- 2, 3,4 jets with 1, 2 b tags preliminary
- train multivariate analysis for t-channeks b DO 5.4 fb"
- double data set 2 200 (b) .

S-

1505 & m

100
50

AN

preliminary 78 0.85 0.9 0.95
DO 5.4 fb"" BNNComb discriminant

* Data
Bl t-channel
- s-channel
. me e o, =2.26 + 0.12 pb

| !“,-‘ ' .MUItijets NNNLoapprox’ mtop = 172.5 GeV

‘o(t-channel)=2.90:0.59 pb ‘

% 02 04 06 08 1

BNNComb discriminant
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Single Top s- vs. t-channel

preliminary
, D@54fb”
[]68% C.L.
B 90% C.L.

9 95% C.L.

Measured Peak

sm!”

Four generation

Top-flavorm
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| 1 lf;=o.44 ‘57
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| [1] PRD 74: 114012, 2006
| [2] EPJ C49: 791, 2007

| [3] PRD 63: 014018, 2001
| [4] PRL 99: 191802, 2007

(4> EHOXXHO

[5] PRL 102: 092002, 2009

good agreement with Standard Model

—
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Top Decay Width

t-channel cross section:

o(t-channel) = 2.14 = 0.18 pb
NLO, m = 170 GeV
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Top Decay Width

o(t-channel) = 2.14 = 0.18 pb MNt—=Wb) = 1.26 GeV

NLO, m, = 170 GeV NLO, m = 170 GeV N EW
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Top Decay Width

_cl I ion: ial d idth:

o(t-channel) = 2.14 = 0.18 pb Nt—=Wb) = 1.26 GeV

NLO, m = 170 GeV NLO, m = 170 GeV N EW

N

| Vio

L't — Wb)/ d

Pt=

B(t — Wb) <—— tt production

assume that coupling in top production and decay is the same

[y = 199108 GeV| |7 =(33F3)x107%°s

=5 most precise determination
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Top Cross Section and Mass

— —— NNLO approx

| —— NNLO approx

150 160 170 180 _ 190
Top quark pole mass (GeV)

+3.1% M_S mass.: +3.0%

+5.4

meole = 167.5 ., GeV mMS = 159.9

+5.1
-4.4

GeV
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Top Pair Spin Correlations

—e— Data

Wisvsoncor]  COrrelation strength:

[_]1tf no spin corr.
[ Backgrounds

C = 0.1070%2 (stat+syst)

NLO QCD: C = 0.777+9:9%7

0

cos6,c080, agreement within 2 sd

VLt
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W from Top Decay Properties

W helicity fractions colour flow
study V-A Wtb coupling t N EW

preliminary

Negative Zero
Helicity Helicity
f=0.30 f,=0.70

1HIE

l ' R Clean sample
: of W — jj

-+ Data
— Singlet
. - Octet
® Best-fit value 1 =t0i h
ther
* SM value
[ W4jets
I Multijets

Clean color-singlet
jet pair

DO,L=541fb"

. ' . 1.5 2 2.5 3
S M Minimum relative jet pull 6

VLt
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Search for FCNC

excluded at 95%

m, = 175 GeV, o, = 6.90 pb
Q7 = Viez = iz =Ky, =0
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Forward Backward Asymmetry

Background subtracted Asymmetry

0.21 +0.07 +0.02

CDF dilepton -0.07 -0.02

L=5100 pb™ -

. +0.04
CDF I+|ets1 0.08" ', 4
L=5300 pb-

0 12+0.08 +0.01

DO l+jets 1< .0.08 -0.01

L=900 pb’’
BACKWARD FORWARD

0.08+0.04 +0.01

D@3 l+jets preliminary -0.04 -0.01

L=4300 pb” 1o

Afb = -1 -0.8-0.6-04-0.2 0 0.2 0.4 0.6 0.8 1

As,

new D@ measurement is on its way!
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SM Higgs Production

Tevatron, +/s=1.96 TeV
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SM Higgs Decays

135 GeV

n

QN
Ry
an
=
w2

-
=
o
M
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SM Higgs Decays

135 GeV

%
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200 500
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antiproton
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Low Mass Higgs Searches

135 GeV
— —

%
QN
Ry
s
=
N
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=
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M

200 500
Higgs Mass  (GeV)

antiproton
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Associated ZH Production

x10° _____ ZHvvbb Analysis sample
75 MJ DT > 0.0 DO Preliminary (6.2 fb")

0 Top
0 V+hfavy

- new improved b-tagging
- b-tag information (NN)
used in final discriminant
— increase of sensitivity by 14%

V+lLf.
B Multijet
| IVH x 500

Events / 6.67 GeV

V

100 120 140 160 180 200
E; (GeV)

nalysis sample (two b-tags)
DO Preliminary (6.2 fb”)

N Top

0 V+hfavV
Vil f.

I Multijet

CJVHx 10

antiproton

III|IIIIIIIIIlIIIIllIII|IIII|IIII|IIII[

e

100 200 250 300

150
DiJet Invariant Mass (GeV)
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Associated ZH Production

DO Prellmmary (6.2 fb™)
-Top

o . ZH—>wbb Anal sis sample (two b-tags
o

7 0 V+hfavy

o

- form BDT using 20 kinematic variables
- use sample with 1 and 2 b-tags separately

V

V+l.f.
BB Multijet
CJVvHx 10

Flnal Dlscrlmlnant

Expected Limit

m— (Observed Limit

I Expected + 1 s.d.

Expected + 2 s.d.

antiproton

-t
o

mu=115 GeV, 95% CL

expected: 4.0xSM

Limit / o(pp—(W/Z)H)xBR(H—bb)

observed: 3.4xSM
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Search for H=yy Production

- double data set
- include angular information
- good understanding of SM yy cross section

D@ preliminary, 8.2 f5' * data
P ry [ Z/y ->ee

Events/5 GeV

180 200
M, [GeV]

D@ preliminary, 8.2 fb'
* data
0 Z)y ->ee
~ jet+jet
v+jet
D
[ Signal x 50

Events/0.05%

. . A%
+ ET of leading 2 photons + p1Y¥ = BDT
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Search for H=yy Production

D@ preliminary, 8.2 fb' m

* data

background
signal (MH=1 20GeV) x 50

.
oo

0o
H+++++++4‘_:::l_'_'_‘s1_

D@ preliminary, 8.2 fb'

1 11 I It
02 04 I 0.8
MVA output

— Observed limit
Expected limit

I Expected limit £ 1 s.d.
Expected limit + 2 s.d.

O N

PO (S T TR TR SN (NN NN SR SN SN SN NN SN SR S NN S S S S [ SR S S S S
100 110 120 130 140 150
M, [GeV]

95% CL ¢ x BR(yy)/SM value

mu=115 GeV, 95% CL

expected: 11xSM
observed: 20xSM

70% increase of sensitivity

IIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

VLt
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Search for Fermiophobic H=yy

same analysis technique
as for SM search

D@ preliminary, 8.2 fb' * data
3 v 0 Z/y ->ee

- jet+jet
v+jet

R

[ Signal x 50

Events/5 GeV

180 200
M, [GeV]

D@ preliminary, 8.2 fb'

%)
QN
.20
an
=
N
-
L2
o
@a)

* data
I Z/y ->ee
. jet+jet
v+jet
v
[] Signal x 50

Events/0.05n

Higgs Mass

0 5 1.5 2 2.5

Ao,
+ ET of leading 2 photons + ptY¥ = BDT
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Search Fermiophobic H=yy

10’ & D@ preliminary, 8.2 fb'
* data
background
signal (Mh1=1 20GeV)
-0—+-0—-.-_.__._._._+_._+++ .o .
=y

Evgnts/0.08
<

S -

]

1 11 1 1 11 ey 11 1 I L1 1 I pe—e—
-0 6 -0 4 ' i . 06 0.8 1
MVA output

10 1

XK KEYK

Dé preliminary, 8.2 fb"

— Observed Limit

---- Expected Limit

— NLO prediction

[0 Expected Limit + 1 s.d.
] Expected Limit + 2 s.d.
CLEP

Mns > 113 GeV, 95% CL
. R T B T
best limit M, (GeV)
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High Mass Higgs Searches

135 GeV

L)

%
QN
Ry
an
=
N
-
=
o
M

‘260 S0
Higgs Mass  (GeV)

antiproton
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Search for HHWW=lvgq

- reconstruct Higgs mass
e channel, My = 160 GeV

8000 - DO 5.4fb! (c)
6000
4000
2000

antiproton TS 0

Events/14 GeV

200 400 600
WWmass (GeV)

- combine 30 variables to discriminant
e channel, MH =190 GeV + Data

L D@ 5.4 fb_l (e) V_I_jets

I MJ

Il Top
Diboson

— Signal,

D@ 54" | pr.—160GeV

100 200 300 400 T 02 04 06 08 1
Dijet mass (GeV) RF output

- reconstruct W mass

10000

Events/10 GeV

0
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Search for HHWW=lvqq

3 . - == Observed Limit
e oo b - =w== Fxpected Limit -

@ 5.41b - [] Expected £2s.d. :

antiproton

Limit /SM prediction

mu=160 GeV, 95% CL

expected: 5.0xSM ' E G
observed: 3.5xSM 140
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Search for HHWW=T1huvv

NEW

identification of hadronic tau leptons:

- use neural network to separate
from quark and gluon jets
- variables: shower shape, isolation,
antiproton " correlation between tracking and
calorimeter energy measurement

0 _j e t, 1- J et b | ns DY Preliminary Runll (7.3 b ™)
. seis ® data
Z
All T types g’
e W1y

B QCD

.
< [ WW+WZ+ZZ
sig x 30 (115 GeV)

I T

—sig % 30 (165 GeV)
e m—sig X 30 (200 GeV)

SO NSRS AN NN TN S I

-y

T80 100
p (7) [GeV]
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Search for HHWW=T1huvv

D& Preliminary Runll (7.3 fb )

103E'""' T

All T types

MEEETI BRI B |||||,||L-

T ||l||I'I'| T |l||l'||| T 1117

antiproton ™™ : 0.4 0.6 0.8 1
NN, (trained on m = 165 GeV)

use neural network to separate signal from background

D@ Preliminary Runll (7.3 fb )
T ! T T T T ! T T L} L} I T L} T T

1| === Observed Limit

=== Expected Limit

-10
[

2

mu=165 GeV, 95% CL

expected: 7.8xSM
observed: 6.6 xSM

—

T.I....I....l....l....r....l....l....l....:
120 130 140 150 160 170 180 190 200

m,, [GeV]

Limit / o( pp = HX) x BR(HX — pt)
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Search for H=TeThjj, TuThjj

qq — H(—=bb) Z(—TT)
qq — Z(= £ 2) H(—=TT, WW)
qq — W(—= £ v) H(—TT, WW)

] Boosted Decision Tree
gg — H(—=T1T, WW) + 2 2 jets using 17 variables

aq’ — qq’ H(=>TT, WW)

_I:_jj_Dﬂ_pl:el[mlnaLy (L=5 4fb‘\

e === Expected Limit
I I Expected+ 1 s.d.
- ‘ Expected + 2 s.d.

mu=165 GeV, 95% CL

expected: 13xSM
observed: 13xSM

1F
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Supersymmetry

Name ‘Superpartner

Electron Selectron

Muon Smuon

Tau Stau

Neutrino Sneutrino

Quark Squark

Name Superpartner

\ Graviton Gravitino

Photon Photino

€ Supersymmetric Gluon Gluino
"shadow " particle

wt Wino ™"

Zino

Higgsino

HO, A% H*, H-, ..
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Search for pp—=®Pb—=TeThadb

. ® @ = ho H, A°
Zﬁ_: g}—-—\ scenari. NEW

Minimal Supersymmetric
Standard Model (MSSM)

aoz Preliminary, L=3.7 fb™

= Observed Limit
Expected Limit

Expected Limit + 1o
D — Expected Limt+2c

D@ Preliminary, 3.7 fb"
. Observed limit
—— Expected limit

.~ LEP

)
&
—~
l_)
1
c
11}
XA
<
T
[}
Q.
~
©
—
E
-

100 120 140 160 180 200
m, (GeV)

- no hint for physics beyond the SM
- will be combined with ®b—=T1,Thadb, ®—bb, ®b—bbb
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Search for H2WW—ee, e, HH

antiproton

background

proton

antiproton

background rejection
- ep: minimal transverse mass Mt(e/y,ET)

- ee, pp: BDT discriminant NEW

HELELEN LA BLELELAN B BN
D@ Preliminary —— data

L =8.1fb"’

ee + MET |:|Z+jets

. Wjets
I:I Multijet
. ttbar

Diboson

Signal x 10
- (M, =165 GeV)

20 40 60 80 100 120 140 160 180 200

S
D@ Preliminary
L=8.11fb"

Signal x 10

- (MH =165 GeV)
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Search for H2WW—ee, e, HH

- analyse 0, 1, and > 2 jets NEW

- final BDT discriminant

- improvements up to 15-40%
besides gain in luminosity

-1 -08-06-04-02 0 02 04 06 08 1
Final Discriminant

0 01 02 03 04 05 06 07 08 -1 -08-06-04-02 0 02 04 06 08 1
Final Discriminant Final Discriminant
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Search for HHWW—ee, ey, pj
ee+el+uu
DbPrehnsnnaryIf,-81fbgl R I ||

o Observed
Ho WW (ep, ee, P.P.) . Expected

.....................o..................a..................:..................:..................a..................a..................: ............. —

>
Z
—
@
SN
e
=)}

mu=165 GeV, 95% CL

expected: 0.97xSM j . : . : : i
observed: 0.91xSM 120 130 140 150 160 170 180 190 200
My (GeV)

exclusion at 95% CL for Myu=165 GeV
exclusion in one channel for the first time!
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SM Higgs Combination

( 5.3-8.2 fb~1 Z

HWTW ™ =ity
0/1/2+ jet
H—-W W™ —=fvqq
H+X—p*rt +<1j
H+X—p*r7 55
H+X et jj
VH 00T+ X
H—)’)”)’ s s s : s :
mn=165 GeV, 95% CL A AR R S I B B
expected: 0.91xSM 130 140 150 160 170 180 190 200
observed: 0.75xSM March 5, 2011 my; (GeV)

exclusion at 95% CL for 163 < My < 168 GeV
exclusion by a single experiment for the first time!

----D.Q.Pi‘.e]jminaﬁy,.L=5 382 fh!:

....SM..I:E;ig.gs.Cor.inbinatioxj.

.

95% CL Limit / SM

[ YV L ¢
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Conclusions

- many new results representing a broad spectrum of physics
- many analyses are performed for the first time
- data set up to 8.2 fb-!

— first SM Higgs exclusion of a single experiment as CDF
— first SM Higgs exclusion of a single channel: HHWW

D@ Preliminary, 1L=5.3-8.2. fb’'

- Tevatron Higgs
combination close to be ready

- more results expected within
the next days

- many more exciting results
are ahead of us!

_.SM Higgs Combination

[ ] Expected

95% CL Limit / SM

- public web page for D@ results ;—i;
for Winter 2011 conferences: March 5, 2011 m; (GeV)

150 160 170 180 190 200

http://www-d0.fnal.gov/Run2Physics/ResultsWinter2011.html

—
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http://www-d0.fnal.gov/Run2Physics/ResultsWinter2011.html
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Recent Top Quark Results

tt spin correlation

D@ L=5.4 Ifb'1 | —— Dlata ]
I SM spin corr. ]
[ No spin corr. ]
[ Backgrounds

IIlIlllllll

—LIIIIIIIIIIIIIIIIIIII

-0.5 0 0.5
cos 6, cos 6,

pole&M_S mass

B D@, L=5.3 fb "

Events per 20 GeV

- —e— Measured o(pp— ti+ ) ‘_ R

[~ —— Measured dependence of - .

[ —— NNLO approx Moch and Uwer s,

T NLO+NN1LL Ahrenls etal. 1 |
150 160 170 180 190
Top quark MS mass (GeV)

MANCHESTER - New Results for Winter 2011

W helicity fractio

ns

DO,L=541b"

* SM value

® Best-fit value

(b)

cays

tt—

[ ti—»zqzg
—— Data
Cwz
Bzz

B

| [ Other Backgrounds

/

L 4

(@)

300 4290
ms

500
(GeV)

- Christian Schwanenberger -

colour flow

DO, L=5.3 fb™

- Data

[l Other
I W4jets
I Multijets

1.5 2 2.5 3
Minimum relative jet pull 6

width

D@ 2.3 fb!

Posterior density [GeV]
o o =
2] © - N

°
s

0.2

m Expected I', = 1.32_*:_;:? GeV
m ObservedT, = 1.99“_00_'5659 GeV

%05 1

Fermilab, W&C

15 2 25 3 35 4
T, [GeV]
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Top Pair Spin Correlations

Tevatron

anti-lepton V

Boost to Top
rest frame

anti-lepton AN
b jet

o N(TT) +N(ll) — N(Tl) s N(lT) completely complementary

to LHC who measure a

- N(TT)+N(L)+N(T]l)+N(|T)| different parameter

TN
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Spin correlations

(LTl L

" NLO QCD

0.35<C <055 /[

only dilepton @68 C.L.

channel

LI B B I B B B B

68% C.L.
95% C.L.
E 990/0 CL
i D@ L=5.41fb"

.
AT |

0 1 2
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Single Top Quark Production

Total inelastic

Cross section (bams)

)%

 /

tt

single top

6™ .
Higgs (ZH + WH)
16/ o

10960120 140 160 T80 X
Higgs mass (GeV)/¢

= multivariate analysis techniques
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Forward Backward Asymmetry

NAy>O . NAy<0
— NAy>O i NAy<O

BACKWARD FORWARD

4
Bl Top pairs D@ Run Il Preliminary

Ew-jets L=4.31b"
[Muttijet |

T T T T 7]

e Data

A = (8 + 4(stat) = 1(syst))%

Afbpredicted — (1 -tzl(syst))%

IIIIIIIIIlIIIIIIII

- statistically limited
- complementary to LHC who
cannot measure this
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Muon Charge Asymmetry

Nu"‘(n) - N,u— (77)
Nw(’ﬁ) i3 NM— (77)

A(ny) =

D@ Preliminary
L=4.9fb"
p., >20 GeV

valence up quark p,. >20 GeV
tends to have higher '
momentum fraction
of proton than

valence down quark

— can constrain pdfs

- cannot be done at
the LHC where sea
quarks are analysed

—®— Runlla \
—— Runllb

—— CTEQS®6.6 central value \
CTEQ®6.6 uncertainty band
I | | I ]

llllllllllllllllllllll 11

S5 2 15 -1 -05 0 0.5 1 1.5 2 25
Pseudorapidity

Ty ety ey it rirtyprend
RN LN LN LN LR LR LA

[

VLt
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Self-consistency of the SM

July 2010
T

1 —LEP2 and Tevatron (prel.)
-~ LEP1 and SLD

68% CL
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LHC Higgs Searches

[
-

LI B B ! \I_ % :I‘elvl II' l—l 3]6 lpt-i LI |

BN o, BR(H > WW — 212v), SM
5555 O - BR(H - WW — 212v), SM4
— upper limit, observed

SSSSSSSsE upper limit, expected + 10

—
ow

TLAS Prellmlnary .
—e— Observed PCL Ldt = 35 pb

Expected PCL

—
o)

1 llllllI -

7
1]
I
ﬂ
—
)
<
]
p—
[®))

2

LI lllllll

5 110 —a— Observed ClLs
*20 - - - Expected CLs

[
SN

| lllllll

iy
o

LI ] lllllll
Ll lllllll

=

(2]
O
©
c
(S
=
=
-
—
O
2
oy
o

v b b b b b by

Tevatron <L> = 5.9 fo'

-= Observed CLs < ge\iatron
- Expected CLs Xclusion

sl s s laaaal 7 I L nna s
120 130 140 150 160 170 180 190 200 500 3=0%'='_*400 — 600

my, [GeV] Higgs boson mass [GeV/c?]

AL
ol
9 &= O o

0 'BR(H - WW - 212v) (pb)
o
—i-lIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllll'l-

-0
8
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Self-consistency of the SM

assume precision of top mass: 1 GeV
assume precision of W mass: 15 MeV

August 2009 my;« = 157 GeV

Ml Theory uncertainty

— Future Tevatron

duly 2010
T

{ — Future (15 MeV,
-~ LEP1 and SLD

68% CL

1GeV)

| Excluded Preliminary-

10°
m,, [GeV]

my < 117 GeV at 95% CL
Improved W mass measurement is critical at current minimum
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Single top production

(o)

@ t-channel observed
B t-channel expected
------ t-channel projection

@ s-channel observed
- s-channel expected

=
\,
o 7
e
c 6
O
=5
&
54
©
c
A=l
(7))

- N W

—— s-channel projection

6 8 10 12 14 16
Luminosity [fb™]
s-channel: s-channel@LHC:
signal significance at 10fb-!: 60 30 signal significance with

should increase with a dedicated 10-30fb-! at v/s=14 TeV!
MVA trained on s-channel only

sensitivity to new physics...

— competitive for a long time!

VLt
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Competition

Tevatron (16fb  @2TeV) vs LHC (1fb  @7TeV)

o oﬂ*
o pN

%)
-
-
)
S
()
Yy
o}
'
%)
0
g
-
a
o
)
3]
b
o
o
=
a

‘HTH nnq IlllTl! llll” lllm IIIM IIIIH nuH nuq
_Lmﬂ uuﬁ uuui muﬂ LU

10°

similar size of electroweak samples: top, W, Z
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Mulitvariate Analyses

Boosted Decision Boosted Neuroevolution of
Trees Neural Networks || Augmenting Topologies

L’l oN o0

background signal
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Associated ZH Production

o S ZH—>vvbbAnaI sis sample (two b-tags
: 4507 MJ DT > 0.0 DO Preliminary (6.2 fb”)

2 -Top

n I V+hfevy

[}

Vil f.
B Multijet
CJVHx 10

- 2fb-1 more data
- form BDT using 20 kinematic variables
- use sample with 1 and 2 b-tags separately

V

101

antiproton

mu=115 GeV, 95% CL

expected: 3.8xSM
observed: 2.4xSM

1 i : _
100 105 110 115 120 125 1

8
i)
=
o
11}
X
x
N
3
g
5
E
—
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